F USED PHOSPHATE, fused rock phosphate, or more properly fused tricalcium phosphate (6) 3 is made by fusing raw rock phosphate at high temperatures and quenching the slag in a stream of cold water. The fusion process, developed by the Tennessee Valley Authority, drives off most of the fluorine with which presumably, phosphorus is associated, together with calcium, as the mineral apatite. Bartholomew (2) and others found that the availability of phosphorus in rodk phosphate is related inversely to its fluorine content. The increased availability of phosphorus in fused phosphate over that in raw rock phosphate is apparently largely a result of the removal of fluorine.
Various investigators (i, 5, 7) have reported fused phosphate to compare favorably with other phosphate fertilizers as a-source of phosphorus for general farm crops. It has been concluded from these studies and investigations now being conducted cooperatively by various agencies and the Tennessee Valley Authority that the fluorine content of fused phosphate should be reduced to approximately 0.4% for satisfactory availability of the phosphate to plants.
In the quenching process for fused phosphate now being used, the material is shattered into particles, most of which pass a 6-mesh screen. One of the problems confronting cooperating agencies is the question of how finely the fused phosphate should be ground for best utilization by crops. In pot tests, Connor and Adams (3) found that the finely ground raw rock phosphate was most effective in promoting plant growth. Jacob and Ross (4) found that phosphorus content and dry weight of plants grown in pot experiments increased with increasing fineness of calcined phosphate particles. No tests of the effectiveness of fused phosphate of different particle size have heretofore been published.
EXPERIMENTAL PROCEDURE GREENHOUSE EXPERIMENTS
Crops were grown in gallon (half gallon for one experiment) jars containing soil deficient in available phosphorus. Phosphate separates were mixed thoroughly with the soil at rates to furnish 50 to 80 Bounds total PaOs per acre (2,000,000 pounds of soil). Various sized separates of phosphate particles were sieved out with standard-sized sieves. Liming materials where added and I gram of potassium nitrate were also mixed with the soil of each jar at the beginning of the experiment. Ammonium or potassium .nitrate was added later as needed. There were three replications of all treatments.
Winter wheat was'.grown ^during fall and winter and harvested .when heads began to form. Sudan grass, corn, or buckwheat was grown during spring and summer. Three or four cuttings of Sudan grass were harvested as heads began to forrn. Oven-dry weights of plant tops were obtained and phosphorus was determined in each crop.
FIELD EXPERIMENTS
Field plots 1/80 or i/6o-acre in size were plotted in the spring of 1943 on soils which chemical tests indicated to be deficient in;available phosphorus. A regular arrangement of two replications of the treatments was used in which every third plot was a check receiving triple superphosphate. One series of plots was left unlimed and another was limed at the rate of 2 tons of ground limestone per acre. Broadcast applications of phosphates equivalent to 40 pounds PaOs and 50 pounds K 2 O per acre were made before the corn crop was planted. Wheat following corn received an additional 20 pounds PsOa and 50 pounds of KaO. Corn was side-dressed with 16 pounds of N and wheat top-dressed with 24 pounds of N in April.
GREENHOUSE POT EXPERIMENTS TESTS OF FUSED PHOSPHATE OF DIFFERENT PARTICLE SIZE AND FLUORINE CONTENT '
In Tables i to 5 relative values for dry weight and uptake of phosphorus for each crop are based on the relative response of the crop to a given particle sizeseparate of triple superphosphate, which was assigned the value of 100. Higher relative values for uptake of phosphorus than for dry weight indicate higher percentages of phosphorus in the crop than resulted from this particular triple superphosphate treatment. Lower relative values for uptake than dry weight thus indicate lower percentages of phosphorus in the crop. •[Fifty Ibs. PzOs per acre (2.000,000 Ibs. soil). tValues for triple superphosphate taken as too: Limed soil, yield of 16.6 grams and uptake of 12.p mgm of P; unlimed soil, yield of 13.9 grams and uptake of 12.0 mgm of P.-'The investigation reported in this paper is in connection with a project of the Kentucky Agricultural Experiment Station, Lexington, Ky., and is published by permission of the Director. 
